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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application. 

Listing of Claims: 

Claim 1 (currently amended): An inline sensing unit for a fluid delivery 
system comprising a fluid source, the sensing unit comprising: 

a housing comprising an inlet for receiving a fluid from the fluid source, an 
outlet for discharging the fluid from the housing, and at least one cavity between the 
inlet and the outlet; 

a sensing element mounted within the at least one cavity of the housing, the 
sensing element having a first response to the density of the fluid flowing between the 
inlet and the outlet of the housing, the sensing element having a second response to the 
flow rate mass flow rate of the fluid flowing between the inlet and the outlet of the 
housing; and 

electronic circuitry within the at least one cavity of the housing, the electronic 
circuitry producing an electrical output based on at least one of the first and second 
responses of the sensing element, clement; and 

means fo r providing communication between the electronic circuitry and an 

electronic device remote from the housing. 
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Claim 2 (original): The inline sensing unit according to claim 1, wherein the 
sensing element comprises: 

a freestanding tube portion through which the fluid flows; 

means for vibrating the freestanding tube portion at a resonant frequency 
thereof that varies with the density of the fluid flowing therethrough, the resonant 
frequency of the freestanding tube portion being the first response of the sensing 
element, the Coriolis effect causing the freestanding tube portion to twist to a degree 
that varies with the mass flow rate of the fluid flowing therethrough while the 
freestanding tube portion is vibrated at resonance, the degree of twist being the second 
response of the sensing element; and 

means for sensing movement of the freestanding tube portion to sense the 
resonant frequency and the degree of twist of the freestanding tube portion as the fluid 
flows therethrough. 

Claim 3 (original): The inline sensing unit according to claim 1 , wherein the 
electrical output of the electronic circuitry is a volumetric flow rate output based on the 
volumetric flow rate of the fluid flowing through the housing determined from the first 
and second responses of the sensing element, and at least one of the electronic circuitry 
and the electronic device comprises means for measuring elapsed time during which the 
fluid has flowed through the housing. 
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Claim 4 (original): The inline sensing unit according to claim 3, the sensing 
unit further comprising means disposed within the housing for stopping flow of the fluid 
through the housing in response to the elapsed time measured by the measuring means 
and the volumetric flow rate output of the electronic circuitry. 

Claim 5 (original): The inline sensing unit according to claim 3, wherein the 
fluid source comprises means for flowing the fluid through the housing at a first flow 
rate and then subsequently at a higher second flow rate, the flowing means being 
controlled by the electronic device based on the elapsed time measured by the 
measuring means. 

Claim 6 (original): The inline sensing unit according to claim 1 , further 
comprising means on the housing for displaying a visual output based on the electrical 
output of the electronic circuitry. 

Claim 7 (original): The inline sensing unit according to claim 1, further 
comprising means on the housing for producing an audible output based on the electrical 
output of the electronic circuitry. 
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Claim 8 (original): The inline sensing unit according to claim 1, wherein the 
fluid source is a manually-operated, handheld syringe to which the housing is mounted. 

Claim 9 (original): The inline sensing unit according to claim 8, further 
comprising a hypodermic needle mounted to the outlet of the housing. 

Claim 10 (original): The inline sensing unit according to claim 1, further 
comprising means associated with at least one of the inlet and the outlet of the housing 
for coupling an intravenous tube thereto. 

Claim 1 1 (original): The inline sensing unit according to claim 1, further 
comprising means associated with the outlet of the housing for coupling an accessory to 
the outlet, the accessory being selected from the group consisting of hypodermic 
needles, catheters, cannula, and septums. 

Claim 12 (original): The inline sensing unit according to claim 1, wherein the 
electrical output of the electronic circuitry is a density or specific gravity output based 
on the density of the fluid flowing through the housing determined from the first 
response of the sensing element. 
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Claim 13 (original): The inline sensing unit according to claim 12, the 
sensing unit further comprising means disposed within the housing for stopping flow of 
the fluid through the housing in response to the density output of the electronic circuitry. 

Claim 14 (original): The inline sensing unit according to claim 1, wherein the 
housing comprises first and second housing members, first and second cavities of the at 
least one cavity being defined in the first and second housing members, respectively, the 
first housing member containing all elements of the sensing unit that contact the fluid, 
the second housing member containing elements of the sensing unit that do not contact 
the fluid, wherein the first housing member constitutes a disposable portion of the 
housing and the second housing member constitutes a separable reusable portion of the 
housing. 

Claim 15 (original): The inline sensing unit according to claim 14, the 
sensing unit further comprises means disposed within the second housing member for 
stopping flow of the fluid through the housing in response to the electrical output of the 
electronic circuitry. 

Claim 16 (original): The inline sensing unit according to claim 14, further 
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comprising means disposed in the second housing member for displaying a visual output 
based on the electrical output of the electronic circuitry. 

Claim 17 (original): The inline sensing unit according to claim 14, further 
comprising means disposed in the second housing member for producing an audible 
output based on the electrical output of the electronic circuitry. 

Claim 18 (currently amended): An infusion system comprising a fluid source 
and an inline sensing unit, the sensing unit comprising: 

a housing comprising an inlet for receiving a fluid from the fluid source, an 
outlet for discharging the fluid from the housing, and at least one cavity between the 
inlet and the outlet; 

a sensing element mounted within the at least one cavity of the housing, the 
sensing element comprising: 

a freestanding tube portion through which the fluid flows; 
means for vibrating the freestanding tube portion at a resonant 
frequency thereof that varies with the density of the fluid flowing therethrough, the 
Coriolis effect causing the freestanding tube portion to twist to a degree that varies with 
the mass flow rate of the fluid flowing therethrough while the freestanding tube portion 
is vibrated at resonance; and 
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means for sensing movement of the freestanding tube portion to sense 
the resonant frequency and the degree of twist of the freestanding tube portion as the 
fluid flows therethrough; 

electronic circuitry within the at least one cavity of the housing, the electronic 
circuitry producing an electrical output based on the density and the mass flow rate of 
the fluid flowing through the sensing element, the electrical output corresponding to 
comprising at least one of specific gravity of the fluid , dose, dose rate, detection of gas 
bubbles within the fluid, detection of a phase within the fluid, identity of the fluid, and 
volume of the fluid delivered through the sensing element, 

means for providing communication between the electronic circuitry and an 
electronic device remote from the housing; 

means disposed within the housing for stopping flow of the fluid through the 
housing in response to the electrical output of the electronic circuitry; and 

means on the housing for displaying a visual output based on the electrical 
output of the electronic circuitry. 

Claim 19 (original): The infusion system according to claim 18, wherein the 
fluid source is a manually-operated, handheld syringe to which the housing is mounted, 
the sensing unit further comprising a hypodermic needle mounted to the outlet of the 
housing. 
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Claim 20 (original): The infusion system according to claim 18, wherein the 
housing comprises first and second housing members, the inlet, the outlet and the at 
least one cavity containing the sensing element being disposed in the first housing 
member, the electronic circuitry, the communication providing means, the flow stopping 
means, and the display means being disposed in the second housing member, wherein 
the first housing member constitutes a separable disposable portion of the housing and 
the second housing member constitutes a separable reusable portion of the housing. 

Claim 21 (currently amended): An infusion system comprising: 
an intravenous pole; 

an intravenous tube hanging alongside the intravenous pole; 

an inline sensing unit coupled to the intravenous tube and comprising a 
housing, an inlet for receiving a fluid from the intravenous tube, an outlet for discharging 
the fluid from the housing, at least one cavity between the inlet and the outlet, and a 
sensing element mounted within the at least one cavity, the sensing element having a 
first response to the density of the fluid flowing between the inlet and the outlet of the 
housing, the sensing element having a second response to the mass flow rate of the fluid 
flowing between the inlet and the outlet of the housing; 

a module attached to the intravenous pole, the module comprising electronic 
circuitry that produces an electrical output based on at least one of the first and second 
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responses of the sensing element, means for displaying a visual output based on the 
electrical output of the electronic circuitry, and means for producing an audible output 
based on the electrical output of the electronic circuitry; and 

means for providing communication between the sensing unit and the module. 

module; 

means in communication with the module for stopping flow of the fluid 

through the intravenous tube in response to the electrical output of the electronic 
circuitry; and 

a computer remote from the module and coupled to the module for 

communication therewith. 

Claim 22 (original): The infusion system according to claim 2 1 , wherein the 
sensing element comprises: 

a freestanding tube portion through which the fluid flows; 

means for vibrating the freestanding tube portion at a resonant frequency 
thereof that varies with the density of the fluid flowing therethrough, the resonant 
frequency of the freestanding tube portion being the first response of the sensing 
element, the Coriolis effect causing the freestanding tube portion to twist to a degree 
that varies with the mass flow rate of the fluid flowing therethrough while the 
freestanding tube portion is vibrated at resonance, the degree of twist being the second 

-10- 

PAGE 11/18 ■ RCVD AT 1/7/2005 5:18:44 PM [Eastern Standard Time] ■ 8VR:USPTO-EFXRF-1/2 * DNIS:8729306 * C8ID:(219) 464-1 168 " DURATION <mm-ss):04-18 



Frcftn: Hartman & Hartman, P.C. (219) 464-1166 To: 3700 Technology Center Date: 1/7/2005 Time: 4:17:44 PM Page 12 of 16 

Application No. 10/708,509 
Docket No. A4- 171 3 

Preliminary Amendment dated January 7, 2005 

response of the sensing element; and 

means for sensing movement of the freestanding tube portion to sense the 
resonant frequency and the degree of twist of the freestanding tube portion as the fluid 
flows therethrough. 

Claim 23 (original): The infusion system according to claim 2 1 , wherein the 
module does not contain components that contact the fluid, the sensing unit constitutes a 
separable disposable portion of the infusion system, and the module constitutes a 
reusable portion of the infusion system. 

Claim 24 (new): The inline sensing unit according to claim 1, further 
comprising means for providing communication between the electronic circuitry and an 
electronic device remote from the housing. 

Claim 25 (new): The inline sensing unit according to claim 1, wherein the 
electrical output of the electronic circuitry is a mass flow rate output based on the mass 
flow rate of the fluid flowing through the housing determined from the second response 
of the sensing element, and at least one of the electronic circuitry and the electronic 
device comprises means for measuring elapsed time during which the fluid has flowed 
through the housing. 
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Claim 26 (new): The inline sensing unit according to claim 1, the sensing 
unit further comprising means disposed within the housing for stopping flow of the fluid 
through the housing in response to elapsed time and the electrical output of the 
electronic circuitry. 

Claim 27 (new): The inline sensing unit according to claim 1, wherein the 
fluid source comprises means for flowing the fluid through the housing at a first flow 
rate and then subsequently at a higher second flow rate, the flowing means being 
controlled by the electronic device based on elapsed time. 

Claim 28 (new): The inline sensing unit according to claim 12, the sensing 
unit further comprising at least one of means for detecting gas bubbles within the fluid, 
means for detecting a phase within the fluid, and means for determining the fluid based 
on the density output of the electronic circuitry. 

Claim 29 (new): The infusion system according to claim 21, further 
comprising means in communication with the module for stopping flow of the fluid 
through the intravenous tube in response to the electrical output of the electronic 
circuitry. 
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Claim 30 (new): The infusion system according to claim 21, further 
comprising a computer remote from the module and coupled to the module for 
communication therewith. 
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